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WHAT !£ CLAIMED IS: 



1 . A metho d for producing an athermai opti cal Ueviix comprisin g" 
providing a negative expansion substrate having an upper surface; 



mounting a thermally sensitive, positive expansion optical componen^onto the 
substrate upper surface and / 

affixing the component to the substrate at at least two spaced apart locations. 

2. The method according to Claim 1, wherein the substrate/comprise a 
beta-eucryptite glass-ceramic. / 

3. The method according to Claim 2, in which the bfeta-eucryptite comprises 
Si0 2 43-55%, A1 2 0 3 31-42%, Li 2 AVl 1%, Ti0 2 2-6%yfrid ZrO 4 0-4% on a weight 
percent basis. 1 \ / 

4. The method according td Claim 1, wherein the component is affixed by a 
layer of attachment material. I / 

5. The method according to Clainy4, wherein the attachment material is one of a 
polymer, a frit and a metal. / 

6. The method according to^CIaim 1, in which the optical component is an 
optica! fiber grating. / 

7. The method according to Claim 1, in which the optical component is an 
optical fiber coupler, the coupler comprising at least two optical fibers fused together at 
one or more points along/heir lengths. 

8. The method according to Claim 1, in which the optical component is a 
waveguide. / 



9. The method according to Claim 8, in which the waveguide is a planar 
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10. A method for producing an athermal optical fiber grating device comprising: 
providing a negative expansion substrate having an upper surface ajra first and 
second ends; 

mounting an optical fiber with at least one grating defined therein onto the 
substrate upper surface such that the grating lies between and at > /distance from each 
end; and 

affixing the optical fiber to the substrate at at least fao spaced apart locations. 



1 1 . The method according to Claim 10, further comprising applying a sufficient 




affixing stec/to maintain the fiber under tension at 



tension to the optical fiber befon 
all anticipated use temperatures. 



12. The method according 1 to Clajfh 10, wherein the optical fiber is affixed to 
the substrate upper surface at a location between the grating and the first end and at a 
location between the grating and th/ second end. 



20 



13. The method accorc^ng to Claim 12, wherein the fiber is affixed by a layer of 
attachment material. 



25 



14. The method recording to Claim 14, wherein the attachment material is one 
of a polymer, a frit an<y a metal. 



15. The memod according to Claim 14, wherein the polymer is an epoxy 



adhesive. 



30 



16. The method according to Claim 12, wherein the affixing step comprises; 
bonding a peui of material having a coefficient of expansion intermediate between that 
of the fibe/ and the substrate to the upper substrate surface at each affixing location and 
affixing the fiber to each pad. 
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17. The method according to Claim 12, wherein the fiber is cushioned alon^ 
substantially the entire length of the fiber between the affixing locations by a 
low-modulus damping material. 

18. The method according to Claim 12, wherein the substrate Ms a channel 
formed at each of the affixing locations of the upper surface sized u/receive the fiber at 
a temperature lower than any anticipated use of the device and w clamp on the fiber at 
a normal use temperature range, further comprising; 

cooling the substrate to the lower temperature; 
inserting the fiber in/each channel; and 

warming the substratfeVo the normal use ten^erature range to clamp the fiber. 



19. The method acco] 
beta-eucryptite glass-cerami< 



linA to Claim/O, wherein the substrate comprise a 



20. The method according to Claim 19, in which the beta-eucryptite comprises 
Si0 2 43-55%, A1 2 0 3 31-42%, Up 8-1 1%, Ti0 2 2-6%, and ZrO 4 0-4% on a weight 
percent basis. 

21 . A method for producing an athermal optical fiber grating device comprising: 
providing a negative expansion substrate having an upper surface and first and 

second ends; 

mounting a^hotorefractive-sensitive optical fiber onto the substrate upper 
surface; 

applying a sufficient tension to the optical fiber to maintain the fiber under 
tension at all Anticipated use temperatures; 

ing the optical fiber to the substrate at at least two spaced apart locations; 

and 

Exposing the optical fiber to UV light in order to define at least one optical 
grating therein such that the grating lies between and at a distance from each end either 
before or after the mounting step. 
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22. The method according to Claim 21, wherein the substrate comprise ay 
beta-eucryptite glass-ceramic. 



23. An athermal optical device comprising: 
a negative expansion substrate having an upper surface; 
a thermally sensitive, positive expansion optical component 
substrate upper surface at at least two spaced apart locations. 



ted to the 
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24. The device according to Claim 23, in which the substrate comprises a 
beta-eucryptite glass-ceramic. 
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25. The device according to Claim 24, in which the beta-eucryptite comprises 
Si0 2 43-55%, A1 2 0 3 3 1-42%, Li 2 C Vl 1%, Ti0 2 ^6%, and ZK) 4 0-4% on a weight 
percent basis. 

26. The device according tj> CHjirr/23, in which the optical component is an 
optical fiber grating. 




27 The device according tp Claim 23, in which the optical component is an 
20 optical fiber coupler, the couplep' comprising at least two optical fibers fused together at 

one or more points along thei/lengths 
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28. The device a£cording to Claim 23, in which the optical component is a 
waveguide. 

29 The device according to Claim 28, in which the waveguide is a planar 
waveguide. 
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30VAn athermal optical fiber grating device comprising; 

a Negative expansion substrate having an upper surface and first and second 



ends; 
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an optical fiber affixed to the substrate upper surface at at least two spaced 
apart locations; and 

a grating defined in the optical fiber between and at a distance from each 
substrate end. 

3 1 . The device according to Claim 30, in which the optical fiber/is affixed to the 
substrate upper surface at first and second spaced apart locations, ther first location is 
between the grating and the first substrate end and the second location is between the 
grating and the second substrate end. 

32. The device accord\^g to Claim 30, wherein tly^fiber is affixed by a layer of 
attachment material. 

33. The device according to\Claim 32, iny&hich the attachment material is one 
of a polymer, a frit and a metal. 

34. The device according to Claipff 33, in which the polymer is an epoxy 
adhesive. 

35. The device according4o Claim 3 1, further comprising a bonding pad having 
a coefficient of expansion intermediate between that of the fiber and the substrate 
mounted between the optical fiber and the substrate at each of the first and second 
locations, the optical fiber being bonded to each bonding pad and each bonding pad 
being affixed to the substrate. 



36. The dejnce according to Claim 31, further comprising a low modulus 
damping materia/connected to substantially the entire length of the fiber between the 
affixing locations. 



37. Ahe device according to Claim 3 1, in which each affixing location comprises 
a channe/sized to receive the fiber at a temperature lower than any anticipated use of 
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the device and to clamp on the fiber at normal use^remperatures. 



38. The device according to ClainvoO, in which the substrate comprises a 
beta-eucryptite glass-cor&mic. 




39. The device aicoraing to Claim 38, in which the beta-eucryptite comprises 
Si0 2 43-55%, A1 2 0 3 3>42%, Li 2 0 8-11%, Ti0 2 2-6%, and ZrO 4 0-4% on a weight 
percent basis. 
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>"40. The device according to Claim 39, in which the beta-eucryptite has a 
■ ative coefficient of thermal oxpansion between 30 Y 10 7 /°C and - 90 Y 10' 7 /°C > 



